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Evaluation of squareness error measurement accuracy in
circular motion tests using only imaging results from one
posture
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Recently, vision-based measurement using motion capturing has been attracting attention in the measurement of
machine tool motion errors. However, this measurement method includes factors that reduce accuracy, such as errors
in camera installation angles and image distortion caused by shooting, and their effects on measurement accuracy
have not been evaluated enough. Therefore, this study investigates the influence on the squareness measurement
accuracy of a circular motion accuracy test using motion-capture images especially by camera installation error.
The effects of image distortion due to optics, camera installation error, and pixel resolution uncertainty on squareness
measurement accuracy were investigated by simulation. As a result, it was found that the installation error of the
camera has less influence on the squareness measurement accuracy than the image distortion caused by the optical
system, and the squareness identification accuracy is sufficient if the external parameters are adjusted to an accuracy
of about 100pm per 70mm.
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